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REMOTELY PILOTED VEHICLES -0 NECESSITY, WISHFUL 
THINKIhG OR PLAYTHING 

Richard Olsen 

Is the  development, t e s t i n g  and product ion of  unmanned f l y i n g  /27* 
c r a f t '  

-- a m i l i t a r y / t a c t i c a l  necess i ty ,  

-- wishful  t h ink ing  on the  p a r t  o f  an  indus t ry  t h a t  i s  
not occupied a t  f u l l  capac i ty ,  

-- a p lay th ing  f o r  development engineers ,  o r  

-- a combination of s e v e r a l  of t h e  assumptions made 
above? 

i s  t h e  way a quiz  ques t ion  might be worded whose answer would a t  
t h e  same time have t o  j u s t i f y  the  expendi ture  of  m i l l i o n s  of  German 
marks. The wave of i n t e r e s t  i n  RPVs (= remotely g i l o t e d  v e h i c l e s )  
from t h e  US i s  r o l l i n g  toward Europe i n  t e c h n i c a l  l i t e r a t u r e  and i n  
indus t ry ,  i . e .  t h e  idea  that  war i n  t h e  f u t u r e  w i l l  l a r g e l y  be 

fought from t h e  a i r  w i t h  ur.manned, i n d i r e c t l y  guided f l y i n g  c r a f t  of 
a l l  types  and t h a t  i t  is time t o  r e th ink ,  r ep lan ,  t o  f i n a l l y  
approve funds f o r  R&D and not  t o  block progress .  

[T rans l a to r ' s  no te :  The au thor  r e f e r s  to RPVs as l'unmanned m i s -  
s i l es  ;Ir s ince  t h e  German word f o r  "missile" is compounded from 
t h e  words f o r  l l f l i g h t l l  and llbody,l' however, he a l s o  a p p l i e s  t h i s  
term t o  such th ings  as bal loons  and k i t e s .  "Unmanned f l y i n g  
c r a f t "  w i l l  genera l ly  b e  used f o r  t he  sake of  comprehensiveness 
(un lz s s  t h e  au thor  a c t u a l l y  uses  l'RPV1l> ] 

* Numbers i n  the  margin i n d i c a t e  paginat ion i n  t h e  fo re ign  t e x t .  
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The impression is  obtained here that publ ished reports on 
the s u p e r i o r i t y  of  RVPs over  manned a i r c r a f t a r e j u s t  as much a 
f a c t  as t h e  p o s s i b % l l t y  of being able t o  f u l l y  u t i l i z e  i n d u s t r i a l  
capac i ty  f o r  yea r s  through t h e  mass production of inexpensive and 
e f f i c i e n t  products .  On the basis of  t r i a l s  performed by the  
USAF, revolu t ionary  conclusions a r e  being drawn which once more 
come very c l o s e  t o  t h e  idea of 'push-button warfare"  i n  t h e  f u t u r e ,  
as happened when flyirhg craf t  reached t h e  product ion stage. Even 
t h e  Europeans be l ieved  this, until  they saw t h e  realities involved. 
It is therefore worthwhile t o  cover those  a s p e c t s  connected w i t h  
t h e  problem of  unmanned f l y i n g  c r a f t  i n  greater detai l ,  s i n c e  it is 
supposed t o  b e  a f a c t o r  i n  determining 

- 

-- t he  m i l i t a r y  s e c u r i t y  of t h e  West vis-a-vis the East, 

-- t h e  mass product ion of less expensive products  i n  t he  
a i r c r a f t  indus t ry  f o r  t h e  ermed fo rces ,  

-- a change i n  m i l i t a r y  t a c t i c s  and strategy. 

I n  o rde r  t o  be able t o  make an eva lua t ion ,  we r e q u i r e  both 
i n s i g h t  i n t o  detailed problems and a survey of t h e  e n t i r e  RPV 
complex -- otherwise,  any judgment remains piecemeal. 

What are Unmanned FlyLng Craft? 

This ques t ion  must first be answered c l e a r l y .  It I n d i c a t e s  the  
scope of the  problem. The idea t h a t  RPVs are j u s t  overs ized  
h o b b $ i s t l s  f r e e - f l i g h t  models o r  smaller vers ions  of a i r c r a f t  which 
were previously manned is  wrong, s i n c e  these inc lude  only a 
f r a c t i o n  o f  t he  unmanned c r a f t  which f l y  or o r b i t  above the Earth',s 
surface in t h e  a i r  or i n  space c l o s e  t o  t h e  Ea r th .  If we wish t o  
o b t a i n  a survey of t h e  s ta te  o f  t h e  a r t ,  i t  can only involve the 
systematic  ooverage of  a l l  f l y i n g  c r a f t  which are a l r eady  be ing  
used o r  w i l l  be used I n  the  a i r  o r  i n  apace. We f i n d  here tha t  the 
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d e f i n i t i o n  of t h e  word ffFlyingn involv ing  motion through t h e  irir, 
only,  with the aid of  aerGdynamic l i f t  is no longer  s u f f i c i e n t ,  
s i n c e  t h r u s t s  which exceed t h e  Earth's g r a v i t a t i o n a l  a t t r a c t i o n  f o r  
mass p r o p e l  a body i n t o  spGce from t h e  c e n t e r  of t h e  Earth. Does 
i t  now f l y ,  o r  only as long as it moves wi th in  the Earth 's  range 
o f  a t t r a c t i o n  o r  i n  i t s  lager of a i r?  We s t i l l  apply  t h e  term 
"f ly ingf t  t o  t h i s  motion, even though i t  no longer  has anyth ing  t o  
do w i t h  the f l i g h t  of fixed-wing a i r c r a f t .  
confusing. Nevertheless ,  t he  survey permi ts  u s  t o  l i s t  t h e  s i m i -  
Larities and d i f f e r e n c e s  e x h i b i t e d  by f l y i n g  c r a f t .  

Thus every th ing  becomes 

They a l l  have t h e  fo l lowing  i n  common: 

-- an airframe 

-- a means of l i f t  o r  propuls ion  

-- a method f o r  determining l o c a t i o n  above t h e  Earth's 
s u r f a c e  

-- a c o n t r o l  method f o r  maintaining a t t i t u d e  i n  space.  

Here aga in  a semantic problem arises, between the terms 
flguidance!l and Do we guide an a i r c r a f t  o r  rocke t ,  o r  
are these con t ro l l ed?  Do we thus  apply c o n t r o l ?  Does f fcont ro l f f  
r e f e r  more t o  a mechanism, and tfguidancet' t o  a method? 
survey, guidance has been related t o  the de termina t ion  of l o c a t i o n ,  
w h i l e  c o n t r o l  has been applied t o  a t t i t u d e  c o n t r o l  and t h e  me- 
chan ica l  a spec t .  

I n  t h i s  

The d i f f e r e n c e s  now ar ise  because of v a r i a t i o n s  i n  those  a r e a s  
which are common t o  a l l .  Since t h e  d i f f e r e n t  f e a t u r e s  can be com- 
bined i n  var ious  ways, the r e s u l t  of t h e i r  cons ide ra t ion  i s  a 
l a r g e  number o f  unmanned f l y i n g  c r a f t  which correspond t o  t e c h n i c a l  
reali ty.  The survey breakdown o f  unmanned f l y i n g  c ra f t  thus 
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e x h i b i t s  t he  large number of t e c h n i c a l  p o s s i b i l i t i e s ,  which f a l l  
i n t o  c a t e g o r i e s  on t h e  basis of t he i r  (airlframes: 

A.  Balloons 
B. A i r c r a f t  (unmanned, drone)  
C. Missiles (unmanned, r e c e n t l y  developed) 
D. Rockets (airframes developed without aerodynamic l i f t )  
E. VTOL p la t forms  (unmanned ve r t i ca l - t akeof f  f l y i n g  craf t )  
F. Kites (cord-held f l y i n g  c r a f t ) .  

Kites have been mentioned f o r  t h e  sake of completeness. They 
o r i g i n a t e d  i n  China thousands of y e a r s  ago. 
t i o n  was br ie f ;  they were used i n  t h e  form of box k i t e s  i n  winds 
t h a t  were t o o  s t r o n g  f o r  cap t ive  bal loons.  After t h a t ,  they were 
used by ch i ld ren  as toys ,  as they are today. Airships have no t  
been included; they have never been used unmanned i n  t h e  m i l i t a r y  
s e c t o r ,  but only manned, and t h e r e f o r e  do no t  come under t h i s  survey. 

T h e i r  m i l i t a r y  applica- 

Once w e  have become familiar w i t h  t h i s  s u r - e y  o f  t e c h n i c a l  
p o s s i b i l i t i e s ,  It becomes p r o f i t a b l e  t o  compare thtm wi th  t h e  types  
o f  missions which can be considered f o r  these unmanned f l y i n g  c r a f t  
i n  t h e  m i l i t a r y  s e c t o r ,  which i s  of i n t e r e s t  here. 

M i l i t a r y  Missions 

This survey g ives  a t o t a l  of f o u r  d i f f e r e n t  t y p e s  o f  missions 
i n t o  which combat a c t i v i t i e s  can be d iv ided:  

A. Reconnais sance missions 
B. Combat missions 
D. Transport  missions 
D .  Training missions.  

These c a t e g o r i e s  of  missions are performed by those  branches o f  
t h e  armed fo rces  which are s p e c i f i c a l l y  equipped and t r a i n e d  f o r  
conducting warfare 
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-- on land 

-- i n  t he  n a t e r  

-- i n  t he  a i r .  

Any country that wishes t o  defend i t s e l f  i n  case of  a t t a c k  faces 
these real i t ies  and must break  i t s  armed f o r c e s  down i n t o  an army, 
navy and a i r  fo rce ,  which are  equipped wl th  veh ic l e s ,  s h i p s  and 
aircraft  as the  means o f  t r a n s p o r t i n g  t k e i r  weapons ( c a r r y i n g  
platforms for armament sys t ems)  and have been t r a i n e d  i n  t h e i r  
apP l i c a t  ion.  

T h i s  surnmary shows what missions from t h e  a i r  occur wi th in  t h e  
m i l i t a r y  s e c t o r  and by which branch o f  t h e  armed f o r c e s  they  must 
be carried ou t .  It can c l e a r l y  be seen here tha t  t h e  a i r  can no 
longer  b e  t h e  r e s p o n s i b i l i t y  o f  one branch, t h e  a i r  force ,  a lone ,  
s i n c e  t h e  ranges of missions s p e c i f i c  t o  t h e  army and navy could no 
longer  be  looked a f t e r  by a branch t r a i n e d  only f o r  aer ia l  warfare. 
The problem here i s  no t  j u s t  t i m e  wasted f o r  communications from 
one t o  t he  o the r ,  but  s p e c i a l  missions t h a t  r e q u i r e  s p e c i a l  equip- 
menb and t r a i n i n g ,  T h i s  l i s t  can be expanded i n d e f i n i t e l y .  The 
o u t l i n e  would not  thereby be changed, but only f u r t h e r  subdivided. 
I n  order  t o  keep t o  an overview, we have s tayed wi th in  t h e  l i m i t s  
Ind ica ted .  

If we now compare t he  survey of unmanned f l i g h t  c r a f t  w i th  the 
miliary missions, we f i n d  tha t  the s e c t o r  which would a l s o  make 
poss ib l e  the use o f  the  products  of i ndus t ry  i n  t h e  c i v i l i a n  a r e a  
cannot y e t  be considered f o r  RPVs a t  t h i s  time: t h e  t r anspor t a -  
t i o n  s e c t o r .  I n  s p i t e  of  t h e  much-lauded p e r f e c t i o n  of t h e  en- 
gineer ing,  i t a  relIab1ll';y and i t s  p rec l s lon ,  no one would dare t o  
s i t  i n  robot  a i rc raf t  without  p i l o t s  in orde r  t o  f l y  from po in t  A 
t o  po in t  B. Man, as an Independently a c t i n g  and t h i n g  being, 
remains the u l t ima te  safety f a c t o r  i n  a i r  travel.  

- 128 
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We thus  o b t a i n  

-- a forward-looking goal  and 

-- t he  p re sen t  l i m i t s  

f o r  the t e c h n i c a l  development o f  unmanned f l y i n g  craft. For as 
long as there is no c i v i l i a n  func t ion  f o r  products  o f  an  indus t ry ,  
t h i s  production w i l l  never be worthwhile, bu t  w i l l  be i n f l a t i o n a r y ,  
s i n c e  it i s  not  t o  be purchased on t h e  open market by t h e  ord inary  
consumer. 
t ence  c o n t r a d i c t s  t h e  p r i n c i p l e s  of the  open market, s i n c e  something 
i s  produced f o r  which no n a t u r a l  need e x i s t s .  Production does no t  
match the  need of t h e  ord inary  consumer. An item is no t  a t r u e  
equiva len t  for money where m i l i t a r y  materiel is involved tha t  
cannot be bought on the so-cal led open marke5 but  is planned by the 
state, and thus  upse t s  the  e n t i r e  f i n a n c i a l  p lanning  of  c o u n t r i e s  
that do not  cons ider  themselves t o  have planned economies.,, For t h i s  
reason, t he  la rge-sca le  product ion of RPVs is already res t r ic ted  i n  
terms of t h e  n a t i o n a l  economy. It would not  secure  jobs ,  by and 
la rge ,  bu t  rather make them insecure .  The money spent  f o r  the 
large-scale product ion o f  RPVs possesses  no equiva len t  on t h e  open 
market, but  only i n  the  s ta te-planned economy. T h i s  would only 
change i f  a rea l  goa l  f o r  c i v i l i a n  use were t o  occur,  i .e .  a 
n a t u r a l  demand on t h e  p a r t  of  i nd iv idua l s  could be sat isf ied.  Why, 
f o r  example, should the remotely guided t r a n s p o r t  o f  m a t e r i e l  n o t  
be cheaper without p i l o t s ?  O r  why should It no t  be p o s s i b l e  t o  
improve instrument-landing equipment and procedures w i t h  RPVs? 

The product ion o f  items not  r equ i r ed  i n  c i v i l i a n  ex i s -  

. .side from t h e  recognizable  l i m i t a t i o n s ,  In terms of  t h e  
n a t i o n a l  economy, on previous ly  p red ic t ed  la rge-sca le  RPV produc- 
t i o n  t o  r e l i e v e  the man a t  the c o n t r o l  s t i c k ,  l i m i t s  of s e n s i b i l i t y  
exfrst i n  t h e  m i l i t a r y  s e c t o r  wherever usefulneas  is ques t ionable .  
I n  order  t o  make these limits of usefulness  recognizable  I n  t h e  
mi l i a ry  s e c t o r ,  we base our cons idera t ions  on r ea l i t i e s  f o r  t h e  sake 

6 



of sa fe ty ,  1.e. on t h e  present-day development of unmanned f l y i n g  
craft  and t h e  d i f f e r e n t  ways i n  which t h e y  can be used: 

-- dur face- t  0-sur f ace 
-- air- to-surface 
-- su r fac  e-t o-air  

p l u s  t h e  special  areas of  space t r a v e l  and v e r t i c a l  t s k e a f f .  A 

number of survey tables make i t  easier t o  take i n  a l l  of t h i s  
material. The f i r s t  two surveys of RpVs and m i l i t a r y  missions pro- 
v ide  aid i n  o r i e n t a t i o n  here. 

Use o f  Unmanned F3ying Craft f o r  M i l i t a r y  Missions 

A. Balloons 

Nowadays when a bal loon f l o a t s  above the  ground n o i s e l e s s l y  
wi th  t h e  a i r  c u r r e n t s ,  ha rd ly  anyone t h i n k s  about t h e  inventor  o f  
bal loon f l i g h t ,  Montgolfier,  a g e n i a l  Frenchman. He observed tha t  
hot  a i r  rises and u t i l i z e d  t h i s  e f f e c t  by a l lowing l i g h t e r  (= h o t )  
a i r  t o  r ise i n t o  a v e s s e l  of  low weight t ha t  was p.ir-t ight.  The 
d i f f e r e n c e  i n  t h e  s p e c i f i c  g r a v i t i e s  o f  t h e  a i r  was s u f f i c i e n t  t o  
support  t h e  envelope o f  t he  ba l loon  and, l a te r ,  a d d i t i o n a l  bal las t .  
Man could " f ly"  wi th  t h e  aid of t h e  bal loon.  

Moving skyward means ob ta in ing  a wider view of t h e  Earth 's  
surface o r  having a n  opportuni ty  t o  overcome o b s t a c l e s  on t h e  ground. 
There was a l s o  t h e  p o s s i b i l i t y  of t r a n s p o r t a t i o n  and of  research .  
The f a c t  that  one could see farther was made use o f  by t h e  m i l i t a r y ,  
f o r  whom observa t ion  o f  t he  enemy was a d e c i s i v e  f a c t o r  i n  warfare. 
Only an e l eva ted  V?ewpoint was requ i r ed ,  not  f ree  f l i g h t ,  and .*;he 
bal loon was put  on a c a p t i v a t i n g  cable .  The c a p t i v a t i n g  c a b l e  
became a barrage cable  that c u t  up the su r faces  of a i r c r a f t : t h a t  
flew a g a i n s t  i t .  The advantages of bal loons were t h e i r  
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-- payload capac i ty  
-- a l t i t u d e  above ground as  a plane of observa t ion  
-- time f o r  observat ion.  

The disadvantages were the large volume of t he  bal loon en- 
velopes (making them d e t e c t a b l e ) ,  their Immobility, and the  hazard 
o f  f i re .  
Front  as observa t ion  ba l loons ,  while bal loon barrages were used i n  
England t o  p r o t e c t  o b j e c t i v e s  on t h e  ground a g a i n s t  low-level at tack. 
Balloon bar rages  with special  cables could even be important  today 
as p r o t e c t i o n  a g a i n s t  low-flying a i r c r a f t .  But they  can no longer  
be found anywhere i n  t he  equipment o f  armed fo rces .  They would 
f o r c e  low-flying aircraft t o  climb and thereby  e n t e r  t h e  hazardous 
r eg ion  presented by ground-based a n t i a i r c r a f t  weapons. 

As la te  !as 1943, t h e  Ruclsians used them on the Eas te rn  

B. A i r c r a f t ,  Unmanned and Operated as Drones 

"Drone a i r c r a f t "  refers t o  the  secondary u t i l i z a t i o n  o f  manned 
aircraft f o r  unmanned f l i g h t .  Ib t e c h n i c a l  terms, t h e  p i l o t  i s  
replaced here w i t h  s t a b i l i z a t i o n  p la t forms ,  computers and remote- 
guidance instruments  operated frr.a the  ground. The a i r c r a f t  is 
remotely started, t ax i s  f o r  a t akeof f ,  takes o f f  on a runway, 
l i f t s  o f f  and i s  operated from the  ground, v i a  switches and l e v e r s ,  
i n  such a manner t ha t  the d i f f e r e n c e  i n  f l i g h t  behavior  would not  
be obvious t o  a n  observer  who could not  look i n t o  the  cockpi t .  

The usefu lness  of  such engineer ing  developments muEt be mea- 
sured, i n  t h e  m i l i t a r y  s e c t o r ,  i n  terms of t he  ou t l ay  r equ i r ed .  
Since these a r e  a i r c r a f t  o r i g i n a l l y  deftlgned t o  be c o n t r o l l e d  by 
p i l o t s ,  t h e  requi red  out lay  i s  increased  by conversion. 
i s  no t  rep laced  b u t  moved -- behind a console  somewhere on t h e  
ground. 
expensive,  but s t i l l  jammable. The use of manned aircraft  i n  the 
m i l i t a r y  s e c t o r  remains, and w i l l  remain, more e f f e c t i v e  than  the 
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opera t ion  o f  combat a i r c r a f t  as drones,  s i n c e  t h e i r  use i n  t r a n s -  
p o r t a t i o n  and t r a i n i n g  cannot be  considered anyway. Only t h e  use 
04 t es t  c a r r i e r s  f o r  e l e c t r o n i c  ins t ruments ,  f o r  systems and 
procedures i s  reasonable ,  but  t he  p i l o t  s t i l l  f l i e s  w i t h  them f o r  
reasons of s a f e t y  and economy so tha t  he can inter-Jene i f  there  i s  
a t e c h n i c a l  f a i l u r e ,  No demand exists beyond t h e  use  o f  s i n g l e  
a i r c r a f t .  But a l l  experience which engineer ing  has s o  fa r  accumu- 
l a t e d  w i t h  manned a i r c r a f t  is being appl ied  here t o  des igns  which 
are sketched out ,  developed and b u i l t  as unmanned a i r c r a f t  from 
t h e  o u t s e t .  Hardly a development occurs In t h e  s e c t o r  of manned 
a v i a t i o n  which does not  e x h i b i t  a counterpar t  among t h e  RPVs.  

Development t o  t h i s  end began on t h e  German side dur ing  World 
War 11, on a l l  t y p e s  of a p p l i c a t i o n s  coming under cons ide ra t ion  
here.  These t e c h n i c a l  developments dur ing  t h e  per iod  p r i o r  t o  
1945 remained iinknown t o  many. During t h e  War, secrecy was a bur- 
den on L ; ~ o F . ?  doing the  work, After the  War, people spoke of 
"wonder weapons" that  were being developed. These were nc rs 
t h a t  were aeveloped then.  They were t e c h n i c a l  developments .t 

were based on lnformztion acd  products  which had been acquired 
much ea r l i e r  and then  f o r g o t t e n  and which rece ived  almost unl imited 
state support because of Cenlands dur ing  t k e  !Lr. The engineers  
were permit ted t o  implemarit t h e i r  ideas free of  material and 
admin i s t r a t ive  r e s t r i c t i o n s .  The r e s u l t s  of  t h i s  developmental 
freedom are s u r p r i s i n g ,  s ince  t h e  products  derived l a t e r  took men 
no t  only t o  the Moon but  a l s o  t o  the  development of  unmanned f l y i n g  
c r a f t  which are p resen t ly  beginning t o  make headl ines .  

The Battle of B r i t a i n ,  fought I n  t h e  a i r ,  sapped t h e  Luftwaffe. 
Although indus t ry  moved underground and achieved a r i se  i n  produc- 
t i o n  i n  s p i t e  of bomb r a i d a  and t h e  d e s t r u c t i o n  of:above-grounC 
f a c t o r i e s ,  it was no t  possible t o  t r a i n  t h e  necessary technicab  
personnel.  The requirement f o r  unmanned f l y i n g  armament systems 
f o r  use i n  combat may thus  have had i t s  o r l g t n  here. Equipment 



was sought f o r  one-time use,  consumable materiel t h a t  had only t o  
l a s t  f o r  one mission. 
be s u i t a b l e  f o r  se r ies  product ion,  w i t h  t h e  smallest poss ib l e  out- 
l ay  i n  work time and simple handling i n  opera t ion .  The short-term 
goal  was England; the  long-Term goal  was the  Russian h i n t e r l a n d  
and the  American cont inent  -- ranges which a t  t h a t  time could not  
be covered even by t h e  largest a i r c r a f t  without in te rmedia te  
landings.  

Both propuls ion sys tem and a.'rframe had t o  

The r e s u l t  of development was t h e  Fi-103 by F i e s e l e r ,  known 
by t he  abbrev ia t ion  V-1, which was launched from a launch ramp and 
was propel led  i n  the  air  by a pulse- je t  engine.  It was preprogrammed 
by giv ing  i t  ca l cu la t ed  q u a n t i t i e s  of f u e l .  I n  t h e  a i r ,  i t  bore 
a gyroscope platform,  Aiming and s c o r i n g  b f f s  was out of  t he  
quest ion;  ra ther ,  i t  was pointed toward a large area, over v:hich 
i t  went i n t o  a d ive .  On the  o t h e r  hand, t h e  US surface- to-surface 
m i s s i l e s  Matador, Mace, Goose, Regulus and Snark which developed 
out  o f  t h i s  beginning and which r ep resen t  only a p o r t i o n  of t h e  
a v a i l a b l e  a r s e n a l ,  3i.e s o  wel l  developed i n  range, accuracy, 
r e l i a b i l i t y  and d e s t r u c t i v e  a c t i o n  tha t  goa ls  which would s t i l l  
have seemed utopian  [sic] I n  1945 are now a r e a l i t y .  The V-1 was 
not  a wonder weapon, b u t  a f irst ,  incomplete t es t  of' o f f ens ive  
ur,..ianned f l y i n g  c r a f t  designed t o  be used once. Combat requirements  
have given indus t ry  only r e l a t i v e l y  small production c o n t r a c t s ,  
but  these have devoured huge sums for r e sea rch  and development. 

C .  Unmanned FLying Craft 

The business  f o r  series product ion c .'.sted where t h e  product 
was a c t u a l l y  used, even without war. A t r u e  demand was found here 
i n  the area of  t r a i n i n g .  Unmanned f l y i n g  c r a f t  are netded f o r  
t r a i n i n g  on armament systems designed t o  be  used agaimt manned 
a i r c r a f t .  Their m1r;;sion I s  t o  repla.ce real  targets .  The f l i g h t  
behavior of  t h e  real  target8 must be s imulated a8 f a i t h f u l l y  as 
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poss ib l e  f o r  t h i s .  This i n  t u r n  brought with it requirements  f o r  
speeds,  a l t i t u d e s  and maneuverabili ty,  and demanded t h e  s imula t ion  
o f  radar r e f l e c t i o n  area and r a d i a t i o n  o f  i n f r a r e d  energy. Thus 
anything which can t u r n  up as a combat aircraft  is reflected i n  t h e  
form o f  a n  unmanned f l y i n g  c r a f t  i n  t h e  a r s e n a l  of target simula- 
t i o n  equipment. This  begins aga in  w i t h  t h e  further development of  
t h e  V-1, which by i t s e l f  Aid not  satisfy the  var ious  requirements.  
Everything used for  aircraft propuls ion,  such as t h e  p r o p e l l e r ,  
t u r b i n e ,  ram-jet engine and rocket ,  i s  represented ,  as are a l l  
wing shapes and conf igu ra t ions  -- even t h e  landing gear and l and ing  
procerfures have been copied. The Austrcllian J i n d i v i k  Mk.3 is 
presently be ing  used t o  test t h e  p o s s i b i l i t y  of  landing  on a cushion 
of a i r ,  s i n c e  a l l  previous landing  and/or recovery methods have 
been t o o  unce r t a in  and t h e  danger of damge t o  t h e  airframe, power 
p l a n t  and a i rbo rne  sensors  has been t o o  great. A parachute  l and ing  
i n  a predetermined target area is  t h e  most common l and ing  method, 
bu t  is s t i l l  not  s a t i s f a c t o r y .  Catching the  drone as it descends 
by parachute  is again  t o o  c o s t l y .  The air-bushion 1ar"ing method 
promises bet ter  r e s u l t s .  The launch problem is no t  so d i f f i c u l t  
t o  solve.  A launch ramp i s  enough f o r  most sys tems.  Launch from 
a f l y i n g  a i rcraf t  by disengagementisusedifthe power p l a n t  re- 
q u i r e s  dynamic pressure  o r  o t h e r  cons idera t ions  make release from 
an a i r c r a f t  appear advantageous. Thus t h e  target a i rcraf t  are 
used t o  se rve  tube,  rocke t  and a i r c r a f t  armament systems, i n  order  
t o  t r a i n  t h e  ope ra t ing  personnel .  Equipped wi th  s u i t a b l e  t r ans -  
mi t te rs ,  they  are employed d i r e c t l y  f o r  e l e c t r o n i c  warfare 
(ECM and ECCM), f o r  jamming and decept ion.  We f i n d ,  moreover, 
t h a t  t h e  Invent ion of remotely c o n t r o l l e d  weapons d i d  not  first 
occur i n  t h e  1970's n o r w a s i t  s tar ted by V i e t  Nam. As e a r l y  as 
1915, German engineers  t es ted  out  torpedo-gl iders  from a i r sh ips ;  
these vxre s a i l p l a n e s  t h a t  could be  remotely c o n t r o l l e d  a t  up t o  
8 km by wlre, and produced rudder  movements v i a  re lays ,  as deter-  
mined v i s u a l l y ,  us ing  t h e  c o n t r o l  l e v e r  I n  t h e  a i r s h i p ,  The d i s -  
engaged g l ide r  was guided toward the  target by t h e  l ine-of-s ight  
method, t h e  torpedo was released a t  low a l t i t u d e ,  and t h e  a i r s h i p  
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was kept o u t s i d e  the range of the a n t i a i r c r a f t  a c t i v i t y  t ha t  e x i s t e d  
a t  that  time. Remotely c o n t r o l l e d  weapons were once more developed 
and tes ted i n  World War XI, s l n c e  a i r c r a f t  l o s s e s  dur ing  a t t a c k  on 
o b j e c t i v e s  w i t h  s t r o n g  AA defenses had become t o o  h igh  and t h u s  
i n t o l e r a b l e .  The f i r m  of  Henschel s p e c i a l i z e d  here i n  remotely 
c o n t r o l l e d  weapons w i t h  wire  guidance ( H s  295), r a d i o  guidance and 
even t e l e v i s i o n  guidance (Hs 2 9 3  D ) ,  whi le  special  torpedoes 
(Hs 294) t ha t  were supposed t o  allow a r e l e a s e  range:of up t o  
10 km were being tested f o r  engaging ships .  Here, too ,  develop- 
menh Mas continued. Three examples from t h e  US show tha t  the 
ranges have been increased ,  guidance made more accura t e  and not  
only rocke t s  but  a l s o  ram-jet engines have been put i n t o  use,  b u t  
t h e  p r i n c i p l e  has remained the  same -- i n c r e a s e  s u r v i v a l  capa- 
b i l i t y  by keeping a d i s t ance .  What was begun as e a r l y  as 1915 was 
aga in  borne out  i n  V i e t  Nam: Guidable weapons can be used t o  
des t roy  the  r equ i r ed  targets w i t h  accuracy from a safe d i s t a n c e  a t  
low c o s t  without wreaking unnecessary d e s t r u c t i o n ,  such as i s  t h e  
case when masses of bombs are released and bombers are employed. 

From a t r i v i a l i t y  w e  can determine where t h e  greatest demand 
fur weapons existed f o r  t h e  Germans in World War 11: i n  a n t i -  
a i r c r a f t  a c t i v i t y .  I f  w e  compare t h e  number of  p r o j e c t s ,  we f i n d  
t h a t  a t o t a l  of nine a n t i a i r c r a f t  p r o j e c t s  were i n  development, 
?s opposed t o  s i x  o f f ens ive  p r o j e c t s ,  out of  a l l  of which only the 
V-1, i n  t he  form of an unmanned f l y i n g  c r a f t ,  and the V-2, i n  
th t .  form of a rocke t ,  rsached t h e  product ion s t a g e .  

Surf ace-To-llir A n t i a i r c r a f t  F ly ing  Craft - 
The unmanned a n t i a i r c r a f t  f l y i n g  c r a f t  included t h e  F e u e r l i l i e  

LTiger Li ly:J ,  Schmetter l ing [ B u t t e r f l y  1, F e u e r l i l i e  55 and Enzian 
[Gc,itian] p r o j e c t s .  
c r a f t  with rocket  engines  f o r  l i q u i d  f u e l s  or  so l id - fue l  rocke t  
propuls ion .  I n  comparison t o  t h e  armament systems developed fur-  
t h e r  from these  i n  France, England, and t h e  US, we f i n d  tha t  what 

These a r e  aerodynamically c o n t r a l l a b l e  f l y i n g  
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might have been eva lua ted  a t  that time as a "wonder" would by now 
have become modest s tar ts  on t h e  s c a l e  of parametera ' for  launch 
weights, speeds, a l t i t u d e s  and ranges.  The p r l n c l p l e  o f  i n t e r -  
cep t ion  wi th  unmanned f l y i n g  c r a f t  was la id  out  here, a t  t h i s  early 
date, and is now ope ra t iona l  I n  Bomarc, f o r  example. The manned 
vers ion  of  t he  rocket  i n t e r c e p t e r  was t h e  Me-163. U n t i l  now it - 
has found no successors  except the B e l l  X - 1  and North American X-15 
t e s t  a i r c r a f t ,  the l a t t e r  o f  which holds  a l l  speed and a l t i t u d e  
records  . 
Surface-To-Air A n t i a i r c r a f t  Rockets 

While the  unmanned rocket  a i r c r a f t  were f u r t h e r  developments 
of t h e  manned Me-163, completely new ground wab covered i n  t he  
development of a n t i a i r c r a f t  rocke ts .  The rocket  s e rv ing  as a pro- 
pu ls ion  un i t  was likewise tested out  by German f l i e r s ,  Espenlaub 
and Opel, i n  i n d i v i d u a l  t r i a l s  long before  t h e  Me-163. 
craft  armament, it showed up f o r  t he  first time i n  World War I, 
used f o r  b ip lanes  which were employed t o  engage cap t ive  ba l loons .  
The burning time of these rocke t s ,  which were mounted on a rod and 
are comparable t o  present-day f i reworks,  was s h o r t  . Thu; e f f e c t i v e  
range was kept  small .  I f  a rocke t  h i t  the  gas bal loon,  however, 
t h e  la t ter  burned l i k e  an explosion,  and the observers  t r ied t o  
rescue  themselves wi th  parachutes .  

As air- 

The Hecht [Pike],  Rheintochter [Wine  Maiden] R 1  and R 2 ,  and 

The performance which Wasser- 
Wasserfal l  [Waterfall] a n t i a i r c r a f t  rocke t s ,  on the  o t h e r  hand, 
were t echn ica l lyunfami l i a r  ground. 
f a l l  achieved, f o r  example, w i t h  a launch weight of 1650 kg, a 
speed of up t o  2900 km/h and an a l t i t u d e  of up t o  25,000 m 
( -  75,000 f e e t ! )  is  a l e v e l  which i s  s t i l l  considered good a t  t h i s  
time and i s  not f a r  behind that  of  t h e  Seacat ,  Hawk, T e r r i e r  1 and 
Nike Hercules rocke t s  p re sen t ly  used i n  NATO. These four  p r o j e c t s  
have been exceeded many t l . i e s  over In  n u m b e r , i n h i t  p r o b a b i l i t y  and 
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r e l i a b i l i t y ,  however. Such performance, eva lua ted  i n  pure ly  tech-  
n i c a l  terms, is overshadowed only by those  contemporary develop- 
.;lents which we could c a l l  t h e  "German space program" o f  t h e  years 
1935-1945- 

The Uncompleted German Space Program, 1935-1945 

It is sense l e s s  t o  attempt t o  present  evidence f o r  t he  above 
propos i t ion .  Such evidence does no t  exist. Th i s  p ropos i t i on  
results, however, from the  planned rocket  p r o j e c t s  which t h e  table 
shows, The A-4 rocket  developed a t  Peenemhde i s  the  foundation- 
s tone  f o r  both t h e  Russian and American moon rocke t s .  Having 
begun wi th  a launch weight of 12.9 t ,  t h e  advanced ve r s ion  o f  t h e  
A-4 was supposed t o  be  23 t ,  and t h e  A-9/A-10 was supposed t o  l ift 
a t o t a l  weight o f  100  t .  

It cons i s t ed  of two rocke t s ,  one wi th in  t h e  o t h e r s ,  and was 
bhus t h e  first two-stage rocke t ,  designed t o  c a r r y  a payload more 
than  5000 km w i t h  a maximum v e l o c i t y  o f  12,000 km/h. 

A t  t h i s  po in t ,  i n s t e a d  o f  seeking t o  inc rease  performance by 
means o f  a three-stage rocke t ,  planning included a p roJec t  which 
was more advanced than  the  moon program: 
rocke t  t r a n s p o r t  aircraft .  I n  t h i s  case,  p rogress  I s  designed t o  
b e n e f i t  the  one who f inances  t h e  proJec t  -- t o  b e n e f i t  t h e  
taxpayer.  A long-range t r a n s p o r t  a i r c r a f t ,  w i t h  a range described 
as 12,000-22,000 km, would have l i nked  t h e  con t inen t s .  Even today, 
when such l i n k s  now ex i s t ,  i t  should be tes ted  whether t h i s  could 
b e  done fas ter ,  cheaper and J u s t  as safely w i t h  such means o f  
t r a n s p o r t a t i o n ,  

t h e  Ssnger long-range 

The ques t ion  arises here as t o  whether t e c h n i c a l  progress  
that  serves only t o  inc rease  s c i e n t i f i c  knowledge, such a landing  
on the  Moon, i s  not achieved a t  t o o  great an  expense If t h e  tax- 
payer ob ta ins  r e l a t i v e l y  l i t t l e  from It i n  the  form of a usable  

21 



<r e .-- -- 

c, 
0, 
X 
0 
0 
k 
Q, 
t9 
E: 
cd 
k 
I 
bo c 
o w  
d M  

E: 
R c d  
Q , k  
bo 
C -  :a a 
020 ,  

a, 'a 
a m  

22 



product.  For the  power-pol i t ics  goa l s  o f  such development tha t  are 
p r i m a r i l y  sought cannot be classified i n  the  r u b r i c  o f  desirable 
p rogres s  anyway on t h e  basis o f  t h e  cons ide ra t ions  covered i n  our  
in t roduc to ry  paragraphs. Without a round o f  powder, t h e y  des t roy  
t n e  basis  of  p rospe r i ty :  the  value of  t he  p r i n t e d  instrument  of 
payment -- money. It seems more reasonable  t o  promote those  pro- 
j e c t s  whose product iveness  involves  the  needs of our fe l low man. 
T r ips  t o  o t h e r  con t inen t s  are included among these; walks on the 
Moon w i l l  only f i n d  t h e i r  way i n t o  t h e  vaca t ion  brochures of 
t o u r i s t  o rganiza t ions  at  a much la te r  date. The US'S successor  
program already se rves  comparable goals :  t he  a c q u i s i t i o n  of data 
which are meant t o  make l i f e  more worth l i v i n g  on Ear th .  The fact  
tha t  we can a l s o  aim a t  any po in t  on Ear th  from such space s t a t i o n s  
w i t h  the  a id  o f  laser aiming beams i n  o rde r  t o  accu ra t e ly  d e l i v e r  
d e s t r u c t i v e  charges a t  t h e  target  shows here, too,  tha t  nothing,  
i n  p r i n c i p l e ,  has changed. For out  o f  t h e  uncompleted German 
space program, t h e  ex i s t ence  of which i s  only theory,  t h e  War 
brought none o t h e r  t h a n  a t e r r i b l e  c a r r i e r  platform which could 
not  then,  and s t i l l  cannot, be i n t e rcep ted  a t  s h o r t  ranges.  Only 
t h e  lack of nuclear  charges prevented the death of a d d i t i o n a l  
m i l l i o n s  when only convent ional  explos ives  were a v a i l a b l e .  T h i s  
lladvancett d i d  occur i n  1945, however, and terminated t h e  war i n  t h e  
P a c i f i c  theater.  The first and only atomic bombs were dropped on 
Hiroshima and Nagasaki. They demonstrate "progresst1 and change. 

Unmanned VTOL Platforms f o r  M i l i t a r y  Purposes 

The above survey of t h e  s t a t e  of t he  a r t ,  t h e  development o f  
andadvances in  which would be inccmplete i f  t h e  unmanned f l y i n g  
c ra f t  p re sen t ly  undergoing development, r ep resen t ing  t h e  most ad- 
vanced s ta te  of t h e  a r t ,  were not  mentioned: VTOL platforms.  
Landing remains a problem f o r  unmanned f l y i n g  c r a f t  t h a t  are  t o  be 
reused,  i . e . ,  the  opera t ion  of  coming t o  res t  on t h e  su r face  of  t h e  
Earth,  on a landing  s t r i p  o r  on t h e  water, Only when it proves 
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p o s s i b l e  t o  make landing  movement so slow tha t  touchdown i s  achieved 
without endangering t h e  unmanned f l y i n g  c r a f t  does i t s  r euse  
become a ques t ion  of  maintenance. Approach speed here i s  about 
1 m/sec. Such low speeds dur ing  landing  on extremely small areas 
can be  achieved only by means of  VTOL car r ie r  p la t forms ,  which 
i n  t u r n  can make use of a l l  VTOL concepts  f o r  manned a i r c ra f t  o r  
h e l i c o p t e r s .  The Sky Spy produced by Short  of Great B r i t a i n  i s  
an unmanned airscrew w i t h  a diameter o f  a l i t t l e  more than  1 m. 
Hoverjng a t  an a l t i t u d e  of 3000m above tix s*ound,  t h i s  f l y i n g  
craf t  is not  v i s i b l e  t o  j e t  a i r c r a f t  p i l l A x ,  c 3t be made out  
wi th  radar and I R  sensors ,  and i s  thus  pract!l * i n v u l n e r z t l e .  
As a reconnaissance system, it would be capabl.' cont  1nuoi:s ob- 
s e r v a t i o n  f o r  as long  as i t s  f u e l  allowed. This equipment is 
p resen t ly  being developed, and the  developmental r i s k  cannot y e t  
b e  estimated, 

On the  o t h e r  hand, t h e  Aerodyne, produced by Dornier System 
(seeFlug Revue 7/73),  designed as a ducted-fan a i r c r a f t  w i t h  a 
p l v o t i n g t h r u s t s y s t e m  based on Prof.  D r .  L ippisch ' , s  concept,  i s  
already undergoing f l i g h t  t e s t i n g .  The f irst  hover t e s t  was 
successfu l .  Forward t r a v e l ,  t h e  t r a n s i t i o n  phase, v e r t i c a l  c l imb 
and landing  are  included i n  t h e  t e s t  program. Landing takes p lace  
on s t i l t s  t h a t  are retracted dur ing  h o r i z o n t a l  f l i g h t ,  Cru i s ing  
speed is i n  t he  h igh  subsonic range. As a reconnaissance S v C t e i . . ,  

t h i s  design possesses  demonstrable advantages f o r  i t s  u s e r s  i n  the 
A r m y  o r  Navy, A s  a combat armament sys tem t h i s  des ign  can be 
operated from s h i p s ,  s i n c e  the targets t o  be a t t acked  here re- 
p resen t  obJec ts  of  h igher  va lue  than  the Aerodyne i t s e l f .  Severa l  
hundced Gyrodynes, produced by t h e  Cyrodyne Co., USA, are p r e s e n t l y  
ope ra t iona l  i n  the  US Navy f o r  engaging sutmarines.  Con t ra ro t a t ing  
h e l i c o p t e r  ro to ra ,  carry t h e  engine,  c o n t r o l  and remote-zontrol 
systeme, f u e l s  and l u b r i c a n t s ,  an& two torpedoes through t h e  a i r  t o  
t h e  target area, where the  torpedoes are laianched and dropped i n t o  
the water so they can home on tht: t a r g e t .  Here, too ,  it is t h e  
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130 
Sky Spy, produced by Short of Great Britain,  VTOL and 
hoverable, s t a b l e  annular pilatform, small radar re- 
f lbct ing and I R  area, low noise  level ,  control lable  
over location, reconriaissame sensors (development stage).  

- 

Aerodyne , produced by Dornier Sys ten! , 
FRG [Federal Republic of ;emany], VTOL and 
hoverable ducted-fan a i r c r a f t  uti1i: ing 
Dr. Lippisch's ADAM principle,  high sub- 
sonic speed, medium range. Possible equip- 
ment: reconnaissance sensors, tube and 
released weapons, torpedoes ( in  tes t ing) .  

Gyrodyne, produced by Gyrodyne Co., USA, VTOL and 
hoverable combat drone with contrarotat ing he l i -  
copter ro tors ,  fo r  engaging sdu2arines f r o m  a 
ship.  Speed 148 km/h, radius of act ion 87 km, 
f l i g h t  time 1 hour 43 min, two Mk 46 torpedoes 
(opsrational). 

7- -- 

Kiebitz [k ib i tzer ] ,  produced by DOrnier GmbH, 
FRG, VTOL and hoverable captive ro to r  platform 
with reaction-propelled ro to r  blades, a t t i t u d e  
, s t ab i l i t za t ion ,  automatic and/or munual control,  
power and h e 1  supply through coaxial c8;rIe from 
surface. Possible missions: 

Border obsbrvation and b a t t l e f i e l d  recon- 
naissance with a l l  reconnaissance sensors 
(optics, radar,  IR) ; 

Radio relay s t a t i an ,  direct ionvl  radio s t a t ion  
(mcbile) ; 

ECM and rader o r  jannuing s t a t ion  (ECOl); 
Remote control for remotely guided weapons 

(artillery and rockets) 
(Being tes ted with individual sensors.) 

-~ -~ _ _  __ _ _ ~  - 

Unmanned VTOL platforms for  mllitary Durpoees. 
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problem of landing the  c a r r i e r  p la t form which r e s u l t s  i n  l o s s e s  
without enemy ac t ion .  On the o t h e r  hand, the " K i e b i t z "  c a r r i e r  
sys t em,  produced by Dornier GmbH, t n e  s i s te r  organiza t ion  t o  
Dornier System, i s  a react ion-propel led r o t o r  p la t form developed 
from the Do-32 manned u l t r a l i g h t  he l i cop te r .  Here, a n  engine 
produces compressed a i r  which i s  forced through the  r o t o r  blades, 
which it leaves  v i a  nozzles  that are o r i e n t e d  90" r e l a t i v e  t o  the 
d i r e c t i o n  o f  r o t a t i o n .  T h i s  p revents  a r e a c t i o n  a g a i n s t  the 
f l y i n g  c r a f t ,  which, s t a b i l i z e d  wi th  r e spec t  t o  a t t i t u d e ,  can hold 
opl;ical, e l e c t r o n i c  or radio-type reconnkissance sensors .  The 
f ly ing  craf t  i s  kept above l o c a t i o n  and suppl ied  with power and fue l  
via coaxia l  cables .  The Kiebi tz  can b e  kept  a t  a predetermined 
a l t i t u d e  f o r  an i n d e f i n i t e  per iod .  The reconnaissance data ob- 
t a ined  are  t r ansmi t t ed  d i r e c t l y  t o  i t s  base by  wire, cannot be 

jammed, and are immediately a v a i l a b l e  t o  t h e  u s e r  f o r  eva lua t ion ,  
without a d d i t i o n a l  t ransmission.  The ground s t a t i o n  i s  mobile, t h e  
sys t em,  a i r - t r anspor t ab le .  We shall  te rmina te  the l i s t  of  designs 
f o r  unmanned f l y i n g  c r a f t  w i t h  these br ie f  d e s c r i p t i o n s  and sha l l  
consider ;hem t o  have completed the  survey which is needed t o  
eva.lvate whether RPVs are a necess i ty ,  wishful  t h ink ing  o r  a 
p lay th ing  i n t h e  m i l i t a r y  s e c t o r .  

/x 

Necessity, Wishful Thinking o r  Flaything? 

Are unmanned f l y i n g  c r a f t  necessary t o  defend Western Europe 
and the  Federal Republic; i f  so, f o r  what missions? They are 
necessary i f  a m i l i t a r y  goa l  which must be achieved, e.g. defense 
against a mass at.tack w i t h  tanks  i n  the lowlands of North Germany 
d i r ec t ed  toward t h e  A t l a n t i c  p o r t s ,  cannot be stopped by o t h e r  
means -- aside from nuclear  weapons. The use of nuc lear  weapons, 
even f o r  purely defensive purposes,  would r e s u l t  i n  the  d e s t r u c t i o n  
of  a l l  armed fo rces  wi th in  a very br ie f  time, as well as a l l  humans 
wi th in  t h e  area i n  wl-' h they are employed. Suic ide  cannot be 
t h e  goal of  defense,  though, even i f  defense is supposed t o  be t h e  
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only conceivable  form cf uarfare f o r  t h e  West. If it does no t  prove 
p o s s i b l e  t o  make t h e  r i s k  i n c a l c u l a b l e  f o r  a n  aggressor  even i n  
the  convent ional  s e c t o r ,  t hen  the only remaining a l t e r n a t i v e  is 
between nuc lea r  s u i c i d e  and t o t a l  subJugat ion t o  the regime of the 
aggressor .  The p o s s i b i l i t y  of  making convent ional  warfare j u s t  as 
i n c a l c u l a b l e  as the n u c l e a r  r i s k  is determined by t e c h n i c a l  progress ,  
which i n  t u r n  i s  established by t he  unmanned f l y f a g  c r a f t  which are 
c u r r e n t l y  i n  ope ra t ion  and undergoing development. An improvement 
i n  q u a l i t y  produces a r educ t ion  i n  q u a n t i t y  here; t h e  meaning of 
t h i s  with r e s p e c t  t o  e f f o r t s  toward t h e  MBFR i s  that w e  make 
treaties f o r  new r u l e s  t ha t  are t o  be  observed by a l l .  Why poli- 
t i c i a n s  do not venture  t o  d i s c u s s  t h e  ques t ion  of the  voluntary  
r enunc ia t ion  o f  ( m i l i t a r y )  f o r c e  a t  a l l  as the co re  problem o f  all 
of  these n e g o t i a t i o n  e f f o r h s  and t o  make it t h e  s u b j e c t  of nego- 
t i a t i o n  m i g h t  be mentioned, but  goes unanswered. That's p o l i t i c s .  
War is only a t o o l  of  p o l i t i c s ,  a t o o l  i n  t he  hands of p o l i t i c i a n s ,  
as the  war i n  V i e t  N a m  o r  i n  Israel is p r e s e n t l y  demonstrat ing and 
the  shoot ing  down of  air l i n e r s  whose p i l o t s  have strayed from 
t h e i r  course shows i n  a l l  i ts  i n s a n i t y .  Warfare remains a r e a l i t y  
snd thus  t he  5mpetus f o r  t a c k l i n g  i ts  problems. 

- 

I f  we study t h e  n e c e s s i t y  of developii  ... *mmanned flying craf t ,  
we must cons ider  no t  only t h e  f r i end / foe  s i t u a t i o n  but  a l s o  t h e  
geographic area which determines cond i t ions  f o r  t h e i r  u t i l i z a t i o n .  
The areas of combat between Warsaw P a c t  armed f o r c e s  and NATO 
extend from the  North Cape t o  Turkey. The FRG is the  d e c i s i v e  
middle s e c t i o n ,  1.e. t h e  area between t h e  I3alt ic o u t l e t s  and the  
Alps. The l i n e  Malm8-Gedser-LGbeck-Braunschweig-GEttingen-Hof- 
Passau-Alps, w i t h  a l eng th  of  520 n a u t i c a l  miles (= 960 km) becomes 
t h e  forward l i n e  of  defense ,  while t h e  depth o f  t h e  FRG ranges 
between 120 n a u t i c a l  miles (= 220 km) and 220 n a u t i c a l  miles 
(= 408 km). 
combat a i r c r a f t  a t  450 knots ,  they  r e q u i r e  about  16 min t o  cover  
t h e  1 2 0  n a u t i c a l  mlies  and about ha l f  an hour f o r  220 n a u t i c a l  miles .  

If  we reckon wi th  t h e  low-level speed of present-day 



Tsnks move a t  60 km/h without enemy r e s i s t a n c e ;  road connect lons 
are somewhat longer  than  t h e  l i n e a r  d i s t a n c e .  
Democratic Republic] is even smaller i n  space: north-south dis- 
tame 215 n a u t i c a l  miles, east-west about 130 n a u t i c a l  miles, 
cor res ronding  t o  29 and 17 mln of f l i g h t ,  r e speb t ive ly .  An a t t a c k  
i n  t h e  e&st-west d i r e c t i o n  would be expected t o  come from t h i s  
area, which is separated from t h e  t e r r i t o r y  of  the  CSSR by mountain 
ranges.  This means a L.3ssing of t roops  p r i o r  t o  combat a c t i v i t i e s ,  
a l o g i s t i c a l  buildup which could not  be kept secret. The West has 
t i m e  t o  prepare f o r  defense,  that I s ,  t o  move i t s  f o r c e s  i n t o  t h e  
defens ive  areas. The m i l i t a r y  o b j e c t i v e  which has been mrked  out 
can be c a l c u l a t e d  from the e x t e n t  of concen t r a t ion  and deplbyment. 
A very 1zr:ge number of o f f ens ive  d i v i s i o n s  are necessary t o  reach  
t h e  Channel p o r t s  without nuc lea r  weapons, more than For defense,  
but fewer than  necessary t o  occupy t h e  FRO. But t h e  number required 
f o r  t h i s  s t i l l  cannot be put  i n  no t ion  d i r e c t l y  from a s t a n d s t i l l .  
Prepara t ions  are needed. 

The GDR [Geman 

A decisive factor f o r  the defenders  i s  cont inuous observa t ion  
of the enemy’s armed forces, s i n c e  t h e  time of a t t a c k  can be deter- 
mined from t he i r  behavior.  For t roops  must first be brought i n t o  
t h e  p repa ra t ion  areas; a break must then  b e  tzken  f o r  t he  per- 
sonnel before  t h e  offensive,  and thus  t h e  loss of  forces,  can begin.  

Permanent observa t ion  is p o s s i b l e  only with reconnaissance 
s y s t e m s  which can observe without  t i m e  l i m i t a t i o n s .  F ly ing  arma- 
ment systems,  both manned and unmanned, are limited i n  terms of 
time by the  quan t i ty  of f u e l  c a r r i e d  -- w i t h  t h e  except ion of  t h e  
Kiebi tz  s y s t e m ,  which I 3  c o n t i n u a l l y  suppl ied  w i t h  2ower and f u e l  
from t h e  s u r f a c e w h i l e  it is i n  use.  If we cons ider  the present -  
day reconnaissance systems, t h i s  d e l i m i t s  ear ly  d e t e c t i o n  by 
high-f lying s y s t e m  i n  t i m e  i n t e r v a l s  which a l low movement t o  be 
followed from t h e  e a s t e r n  border  of t h e  CfDR on i n t o  t h e  r?nge of 
systems which permanently monitor a t  s h o r t  range. A p i c t u r e  of t h e  
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s i t u a t i o n  I s  obtained which gives information w1ti;out gaps con- 
cern ing  t h e  t r o o p s  Involved I n  t h e  enemy's assembly and prepmatyo?  
areas. Since a l l  reconnaissance can take p lace  from f r i e n d l y  
t e r r i t o r y ,  no danger of provocat ion e x i s t s .  Reconnaissance consis4s 
of  a c q u i s i t i o n ,  recogni t ion ,  i d e n t i f i c a t i o n ,  It can a l s o  be 
achieved a t  p re sen t  without spatial o r  temporal gaps f o r  army com- 
bat t roops .  Special reconnaissance wi th in  smaller areas can be 
carried ou t  more e f f e c t i v e l y  with unmanmdflying craf t  than  w i t h  

manned aircraft, s i n c e  their  a b i l i t y  t o  surv ive  i n  the f a c e  of the 
defensive weapons of  enemy ground t roops  is many times greater. 
Their radar r e f l e c t i n g  area is smaller, t h e i r  I R  r a d i a t i o n  is 
less, the no i se  l e v e l  is lower, y e t  speed and data a c q u i s i t i o n  are 
approximately equiva len t .  I f  w e  a l s o  add the requirement f o r  VTOL 
c a p a b i l i t y ,  t hen  

- /38 

-- s u r v i v a l  c a p a b i l i t y  on the ground i n c r e a s e s ,  

-- r e u s a b i l i t y  becomes a maintenance problem, 

-- t he  time de lays  f o r  6 . t a  t ransmiss ion  between branches 
o f  the armed f o r c e s  are reduced o r  e l imina ted ,  

and t h u s  t h e  combat s t r e n g t h  of  t ' , ~  t roops  defending the  t e r r i t o r y  
is d e c i s i v e l y  Improved, s ince  they can use t h e i r  armament systems 
more e f f e c t i v e l y  f o r  defense.  The only VTOL reccnnaissance system 
present;?y i n  development is t h e  Aerodyne, which s a t i s f i e s  t he  
requiyements that apply t o  Cen t ra l  Europe. 

Unmmned f l y i n g  c r a f t  t o  be kept  I n  permanent reconnaissance 
ope ra t ions ,  such as t h e  Kiebi tz  reconnaissance system, appear t o  
be j u s t  ?.s necessary f o r  supplying f r i e n d l y  defens ive  t roops  on 
t h e  ground with reconnalmance data as are weapons s y s t e m s w i t h  VTOL 
c a p a b i l i t  l e s  which possess 
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-- greater s u r v i v a l  c a p a b i l i t y ,  

-- continuous a v a i l a b i l i t y ,  

-- independence of  t e r r a i n ,  and 

-- d i r e c t ,  im.ediate data t rhnsmission 

over  the ba t t le f ie ld  and on t h e  ground, such as are t h e  goa ls  of 
t h e  Aerodyne. 

There is  a l s o  a real  need f o r  unmanned f l y i n g  craf t  t o  take on 
missions involv ing  the d e s t r u c t i o n  of  p o i n t  and area targets which 
are t o o  heavi ly  defended. I n  c o n t r a s t  t o  the  view, publ ished i n  
t h e  press, t ha t  a s o l u t i o n  t o  the  problem is  only now being o f fe red  
b y  RPVs,  t h e  reader should cons ider  t h e  huge number o f  weapons 
systems which are already o p e r a t i o n a l  and are used j u s t  once t o  
execute  combat and d e s t r u c t i v e  missions.  The us?  of unmanned 
f l y i n g  c r a f t  f o r  mu l t ip l e  opera t ions  is t h e  a l t e r n a t i v e  s o l u t i o n  
f o r  opera t ions  involv ing  excess ive  r i s k  of  l o s s e s .  Here, however, 
w e  must consider t h e  combat cond i t ions  of s h o r t  ranges and t h u s  
s h o r t  f l i g h t  times f o r  manned fighter c r a f t ,  and the e f f e c t i v e n e s s  
of automatic i n t e r c e p t i o n  wezpons of  t h e  i n d i v i d u a l  combatants 
on the  ground. The d e s t r u c t i o n  o f  an unmanned f l y i r i g  c r a f t  does 
not  r e q u i r e  30 mm shells; r i f le  o r  12.7 mm machine gun b u l l e t s  are 
s u f f i c i e n t .  If the  p i l o t  i n  a n  a i rc raf t  can hardly assess the  
danger from t h e  ground, then  the  remote p i l o t  is even less capable  
of t h i s ,  s ince  h i s  r e a c t i o n  t o  danger i s  based on a few sensor  
data. RPVs i n  low-level f l i g h t  are comparable t o  clay pigeons,  
which are not d i f f i c u l t  f o r  t h e  t r a i n e d  r i f leman t o  shoot down. 

The use of convent ional  weapons from high, safe a l t i t u d e s  
becomes un feas ib l e  because of t h e  low accuracy. The conclusion 
would b e  t h a t  t h e  mul t lp l e  use of unmanned f l y i n g  c raf t  f o r  opera- 
t i o n s  against ground t roops  has l i t t l e  promise f o r  success ,  s i n c e  



t h e  p r o b a b i l i t y  o f  surv iva l  f a r  low-flying RPVs i s  comparable t o  
that of c lay  pigeons. Adequate weapons systems are a v a i l a b l e  f o r  
one-way missions,  on the o the r  hand, o r  would have t o  be put  i n t o  
product ion aga in  as an advanced vers ion  of t h e  V-1. The desire t o  
m a s s  produce these w i l l  remain wishfu l  t h i n k i n g  on the par t  of  
i ndus t ry .  A t r u e  demand would a l s o  be conceivable  i n  that  area 
where i t  has  not  ye t  been dec la red  feasible: i n  t h e  t r a n s p o r t a t i o n  
s e c t o r .  

The supplying of e n c i r c l e d  t roops  on t h e  ground can be pre- 
vented j u s t  as e f f e c t i v e l y  as that with manned, large-area supply 
a i r c r a f t .  On t h e  o the r  hand, t r a n s p o r t  RPVs are capable of  
d e l i v e r i n g  the  e s s e n t i a l s  i n  smaller q u a n t i t i e s ,  such as medical 
supp l i e s ,  weapons and p rov i s ions  i n  s p i t e  of a i r  and ground defen- 
s i v e  a c t i o n  and of  p e r m i t t i n g  t h e  e n c i r c l e d  personnel  t o  break 
free o r  t o  su rv ive .  Such t r a n s p o r t  s y s t e m s  could l ikewise be used 
i n  t h e  c i v i l i a n  s e c t o r  f o r  ca t a s t rophes ,  and would be the  test 
c a r r i e r s  f o r  unmanned cargo sys t ems  i n  t h e  c i v i l i a n  s e c t o r .  

The use o f  unmanned f l y i n g  c r a f t  would become a p l a y t h i n g  i f  
we attempt t o  employ them as f i g h t e r  a i r c r a f t .  Due t o  t h e  l a c k  o f  
b a t t l e f i e l d  space i n  Cen t ra l  Europe, it would b e  impossible  t o  
p i l o t  a i r - t o - a i r  RPVs from accompanying a i r c r a f t ,  s ince  t h e  la t ter  
would f a l l  v i c t im  t o  enemy f i g h t e r  defense a c t i v i t i e s ,  even i n  
t he  f a r t h e s t  corner  o f  the  FRG, If t h e  p o s s i b i l i t y  of remote c m -  
t r o l  from t h e  ground e x i s t e d ,  then w e  would have t o  expect  t h e  
enemy t o  make use o f  the  same systems.  As long as t h e  fighter 
RPV f l i e s  o u t s i d e  the  range of  the clay-pigeon shoo te r s  on t h e  
ground, i t  cannot I tself  be a danger t o  them. Since It can hardly 
recognize them as  a threat  i n  t ime, it always remains i n f e r i o r  t o  
them and is  thus  forced t o  remain a t  high a l t i t u d e ,  A weapons 
sys t em without weapons e f f e c t s  i s  a p l ay th ing ,  no ma t t e r  how much 
fun it is t o  use -- unless  t h e  p o l i t i c i a n s  could agree  t o  only 
al low warfare  t o  be c a r r i e d  out wi th  unmanned f l y i n g  c r a f t  i n  t he  



f u t u r e ;  t hen  t e c h n i c a l  progress  a lone  would be dec i s ive .  As long  
as humans p a r t i c i p a t e  i n  warfare as components of t h e  armment  
sys tems,  however, they  r ep resen t  t h e  supe r io r  b u i l d i n g  block of t he  
s y s t e m  f o r  engineer ing,  s i n c e  w e  are not  capable  of t e c h n i c a l l y  
producing t h e  human b r a i n  a t  t he  same c o s t .  

I n  sunrmary, we can t h u s  s ta te  t h a t  i n  o rde r  t o  carry ou t  
success fu l  de fens ive  ope ra t ions  with convent ional  weapons i n  t h e  
m i l i t a r y  sector, unmanned f l y i n g  craf t  

-- are a n e c e s s i t y  i n  reconnaissance,  j u s t  as t h e y  are 
i n  e l e c t r o n i c  warfare (ECM/ECCM) 

-- are becoming a n e c e s s i t y  i n  the one-time u t i l i z a t i o n  
of weapons and 

-- may become desirable f o r  t r a n s p o r t  purposes -- some- 
t h i n g  which concerns t h e  equipping of combat t roops .  

The s e l e c t i o n  of  optimal t e c h n i c a l  ccncepts  must  meet t h e  goa l s  
which are established and s t r i v e n  f o r  i n  p o l i t i c a l  terms. It 
should s a t i s f y  the m i l i t a r y  s i t u a t i o n a l  eva lua t ion .  Weapons s y s -  
tems without  weapons effects remain a playth ing ,  however, though 
a very i n t e r e s t i n g  one i n  t e c h n i c a l  terms. 
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